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1 1 

^*#^LhK 11^(7) MO S F E T £1§x.7t3lfi[ili&Wi: > 
HuiE*S£&OMO S FET©*5 £><7)^&< t i>~-o<D KW >mv££ ^- * I'M- 

mm FH >mi,W-;eK&£ J: d (3, iW8E#*#*1Rw*«*E*liU«li-*a!MR*£E 
[If*JS2l 

Mo 

*Sifc<7)MO S F ET (DZrtiftMDm&tfZrZitzmk X n cisie^iit^i 1 
IIt«0M0 SFET^nW KV-f Jet? «fc 1 ir^mffi^H^I-* 

mo s f e t (vmfow&zmm't zmfom&m^&zm m-rz z. t zsmt-tzmxm 
[tmm 5 ] 

mimmM&^faft^mffi.mm-nir & rsu ^#tt©i^ &mo s fet^«?^ 
[tmm 7 ] 

H>rlE^-^#^f±. femtiiMt, HtilElimoMOS FETtpq-*^± 
^fflMO SFETt, &JMiU 

miE^«mffiI^^^{±, ffflE^-^ffiMO S FETco KW >M=f-t, 
WilBltOM O S F E T © K l-f >^ t , fc«*mmc»ttLfc:R8t-e, lffllfi*-* 
fflMOSFETOV-^tfifc, ^>e^Di6^i6<bn^^mfii:, £Jfc*fci-&Jfc8fc#ffc 

MO S FETOStt)±t:7^ - V^y PLtzZt 1 - 7 Ov»fft^ 

iat*« i o ] 
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[fjf*«l 1] 

Huis^-^fflMO s fetij, ^-^pimosfet^i), mmm^m&mm^ 

S F E T C G I D L Lfcv>$6HO«JEU!S:5£$ ft, 

4: 1 0 tcgBtt«>¥«ft:&fltiItt«1to 

[fff*« 1 2 ] 

tulfi-^— ?fflMO S FETIi, ^^^NIMOSFETT**^ miIE^«mEEP^^ 
S F E T 7#14£^£&v>$£Homi±Kl2;E£ft, 

[ft M 1 3 ] 

-tzmxm 1 o t;fE«o4-*^«i5iK^ao 

1 4 ] 

ff3E5e*JStilS(±, Hffie^-^fflMO SFET^Oh 9 X*W9— 'J 

-^SaE+^^-t^fflMO SFET^fL, 
Huffi 1 ; -*«SfE* * >-fc;UffiMO S F E T^NSMO S F ETOf^li, ^I^NMMO 

s FEToy- h t v-xtfw&mm.&^&&m<7>v-x- k w ym^m^^iiaWL, 

mi') *V >-t;UfflMO S F ET^PIMO S F E T^l±, liPSMO 

s f e T<oy— h t k w >tfv&mmtiLX°£>&m<7>v-x - ^noii^iit^ 

5] 

Huie U >-b;vfflMO S F ET^^^^i^fSlt HtFlE^- ?ffiMO 

[»*3S1 6 3 

miie^-^fflMO S F E Toy- h tC-^-A^mS^-^t L £i§^OiifriEgHiO?ag£j 
1 7 3 

£ ft> 

a Mis-*!- o jg maw m mm mm - mi±$zm^& k x *> mm k ^ $ ft > 
mmw.i±tfiftu*-?^&$:Mf&-f &mo s f e Toy— h ^ensn^ft^ «t ? kwj&s 

ftfc£ fc *#«fci-*«l*«8 tcfE*o*#-»:*«H»*«o 
[IfiM 1 8 3 

PfiM0SFETO»«U4N^fH*l:, ^f£N J.^««0|*3fflHia:tt <bft. N 
iMOSF ETWIS^^P fc«xfc#*fl^atllI»MK£v»T, 
^ 2 O P ■> fc ^ 2 ON * t *&tf. 
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^-v: 3/E 



M%Z%2 (DP U-frmmt, fSNlMOSFETO^«lfit«^Wt:Si$*i, 
TifffBf&2 ON^x/H*l±, huIENMMO S F E Ttf>e%«1EfcmSRW(::«£c$*Lrt: 
d i: SrJRF«ti"*|fif^ 1-17 m»r^fcffi*©iMMMIM*iai&Mo 
[f»#« 1 9 3 

MO S FETOV-Xfc^^»itlW»§n*^*flc*iflt|BItt«1ttI*V>T, 
luIBMO S F ETWV-Xi: hu IEM 0 S F ET^)if iOF^i:, MO S F EW- h 

°[W*J!2 0] 

frisp buIsnsmo s FET^^mfit^^om^fi^, utriep * 

[i*^2 1 j 

iiuie^Mf [I]JS&*^f±> »i8^7 7rS-ix, ^ft'if l/<7 7 r ^Mt^MO S F E TO 

[tmm 2 2 j 

[If *H 2 3] 

Buie^ff 0S&^#(±. SRAM^iix., iiSRAMS:«)St4M0SFETOSSlffi 
^\ fJIB««*ffiPSE#a»wJ: »»I5*5£$ftfcCL t*#ii:t-&W*]Rl -2 0Ov*-fft^ 

im^m2 4j 

@»**ttsMo s f e tw3i««e^ mi&um.s.m^mzx ^m^titzz t 

[fflt*J!2 5 3 

[ts*gi2 6j 

o s f e T©is«s*», «ria*«mffip*¥su j: masses ft fc^fc ^#^ti-^>w* 

Jli-2 0m»rftjH::iBttO^##3M*ilg&OTo 
[lf*Jl2 7 J 

«rtB*«0»*frli, CMOSny-^IKiii, iiCMOSn^-^lf&^itt 
^MOSFETOltfE^ «rSB««*ffiilSE#atCJ: 19 KjgSftfci t 

ifjRjl 1-20 ^v>rn*»tciE*w*fl^fc»iHiK«ito 

[1S*?12 8 3 
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[0 0 0 1 ] 
[0 0 0 2] 

a^, ^^^ftlii^moiiit^iti-^fSiifflfbyn-t^o^ift^^v^ mosfet 

[0 0 0 3] 
[0 0 0 4] 

Sfc, **fm»EIKi6*(0-«-e** S RAMKfcv»t\ «i«ffc3&*Jitr y * X^- 
[ 0 0 0 5] 

#ff=^3#BS) 0 

[0 0 0 6] 

±I5o«t9^ (*#WjtiR3 K^Sftfc) ^rffi-c»i, ffift*>* 'J -r-r #;w"?*<7>j!®fc 

? u y ? <Dmffl£St$cL, PS£ icKNSMO S F E T02£«Sffi£llHHi U PS 
MOSFETtNlMOSFETtCtotMJW-f ^-^^ilfiAUy a 

£Jt|ScU MOSFETW^D-fc^lfiboiciiiiESrJiix., ^f5£o«£E-CS&f^ 

[0 0 0 7] 

[^^fflfcifc 1 3 Kouichi Kanda, #1-3 "Design Impact of Positive Temperatu 
re Dependence on Drain Current in Sub-lV CMOS VLSIs" , 2 0 0 1^10^, I EE 
E Journal of Sol id-State Circuits, vol.36, No. 10, p. 1559-1564 

[ft&w?jcwi2] mm m, *u*. "Mcmo s o t^^f^ * * / 

* Xv-yVM" S^tlf^^tB 1992^7^, P. 350-361 
[ilfirtf 3] Goichi Ono, #1- 1 "Threshold-voltage Balance for Minimum S 
upply Operation", 2002 IEEE, 2002 Symposium on VLSI Circuits Digest of Techn 
ical Papers 

[#£#f^3t$ft 4 ] Tzuen-Hsi Huang et al, "Base Current Reversal Phenomenon in 
a CMOS Compatible High Gain n-p-n Gated Lateral Bipolar Transistor", Feb 19 
95, IEEE TRANSACTIONS ON ELECTRON DEVICES, VOL, 42 NO. 2, P321 

[^M5] Hiroyuki Mizuno, H7&, "An 18-/. A Standby Current 1.8-V.2 
00-MHz Microprocessor with Self-Substrate-Biased Data-Retention Mode", N0VE 
MBER 1999, IEEE JOURNAL OF SOLID-STATE CIRCUITS, VOL. 34, NO. 11 , p. 1492- 
1500 

[0 0 0 8] 
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lt^snfc, ms*BE?&*i vj^Togt^-e, las^TtSia^Tfcuiiv^-c, cm 

**4v»J: ^ CMOS F ET<0^mJ±^tlJf»i-^- &v>&O-e&£ 0 
[0 0 0 9] 

ifc, ^0®mJE&#T (±IB*4f 3 :Fig.9 P/N Vt matching scheme#JS) "C 
J±, P/N/*9 >*Op^:fcV>T{±, PlMOSFET^ii:, NIMOSFETWI 
d s &£*6, l^ y v a ;u KU - ^WaE^fift********-^* - t « 

[ooioj 

o^vrto itiioismieig&oifc+fg^MmwiSfc mitten 
[ooi 13 

K<yEKfc^o/:®^tli, y-fXv-y^MOSFETOLi^it^il 
[00123 

it:, ±E*#ITif 3 (Fig.9#BS) t^CMt-NSMOSFET^SiiaTP 
IMOS FETtf>2MR«U«lS:fr3 "scheme" 7& ? t t> t o^«$tLT t\Rfc1rZ> 0 % 
Lt> yoir^|ft,o|f, P1MO S FE TO I d s **?65 < , NlMO SFETOI d 

^ <Z>*&£\ PlMOSFET^Ids^ot, ±IE##I«ft3 (Fig.9#M) "C 
tt, NIMO S F E TO I d s < LTV>£ 0 ifc, NlMO SFETO Ids 
v»otN PlM0SFETWIds*ft<44J:^:, PSMO S FETOiSlU^i 

[00133 

±tE^5££fliv»*fc, ynt^lf <bo§ fcitO#1±£&oMO S FETi&£ 0 
oft), PIMO S F E TO I d s (if&< n > h n - $ NlMO S F E TO I d s 
(ift< n> hn-;^^o £l_ho«fc 3 IUSK, N, PM*©M0SFETS-1$CL/: 
BftjFSfcfcKfcofcfc LTt, P, N<7)I d s^fMtl^vv 
[00143 

±IE##^m3 (Fig. 11 SA-Vt CMOS system#BB ) Vffltjlt. P/r5£o?'J:r 

& ^ < - / ■? * <d m % * »iw k seg l * 1 1 n # * -r , ^mit-mm m i&m m o * 
-ft L r l £ -9 o 

[0 0 153 

ifc, ±ie#^it3 0ftfi:*-SJ: t 4, ^'Jf ^;wuoiitMOSFET 

MOSFETfnF, Wxtf, r- baMkRBE^fUr**^ h8MtR*>tt«* 
^&£3jtT-&£?-Cf±, ®i&<DW&* hint hizfr Kli , 7X|Kfft?)f 

[0 0 163 

li:, ¥*#$M*lllf&SffiK:fcv*-c. yn-b^^ft, i&JK&fK lE^ftf (O^^frT 
<bo#$:o? 'J f'f #;w-?*^*g^1-&^ -^*o|l]i&£!$>3iftc#l&:@e® L£tt*u£ 
[0 0 17J 
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m <*> mr^m ^ ^ & < & a „ 

[0 0 183 

^7&**#2ni-f<&2&*-t-£>.& G I DL (Gate-Induced Drain Leakage) h t>ti*> 0 £ 

& i) , r-* y K d y ? j)H*fr^> XLtn WMfffr 2> 0 
[0 0 19] 

fc*3, -LIE, AM*'-7ifi:f|Uti, *##3fcltt4 fcf Kffi*$*LTv»£ 0 GID 
[0 0 2 0] 

, SSEflc^l*, T'n -tx if ^>o ^^14**4 v»i -9 HMO S F E T<a3M£mJE£flKlffll pT8I 
[0 0 2 1 3 

0 S FET**x.^*flHHl»*#fc, SE»MOSFETOH^< 
Kl^^II^^-^n^-^fti:, UtMEKW jgKfcfcJ: -9 HufB^ 

±lBfl*JSKJ: •) , ^-^ft^MOSFETWKl/^fyt-I^^^^L, ^-<7)^^?£ 

O S F ETO KW >mi£&*iS£«K3i£-f So :©lli:J;(), ^*^*ftIU^S 

[00223 

[0 0 2 33 

ts*^3 izmmL tzmMiz. tMos FETo-g-tL-rtt^n^-g-^o^ii 

#t£<7>&$5 £ E£ C - £ 3&*rTI6 t & »9 > SfiT-ew - * m«E * HUMI" S C t ^pTtg 3r S 

C £ t -h^ife t * <Q , SiaWJ-? «3E Sr»J«i- 5Ct T^nTjtg t 4 S 0 
[0 0 2 4 3 
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f£ £ SfiE-t * - t * #8fc t i" & o 

[0 0 2 5] 
[0 0 2 6] 

i fc, fit 6 KiBfl LfcHWtt, tuie K P -f >mat»4, -9- Vv'sa )V YW&lb & 

±sa»j£K<fc *) , mosfe T«ot^ i/7->3 ^ K^*-&v»{±iaft^jao**ffiife 

[0 0 2 7J 
[0 0 2 83 

FETiPI-*E±i:M§^-^fflMOSFETi:, £JM§U fflttE&BftLEM&E 
ilE^-^fflMOSFETOKU-f >S^i:, *«lalK2|s:#O«(riB«ScOM0 S 
FETOKW >3»^fc, ^iMfii:ISL/:tlt\ huIE^— ^IMOS FETOV 

-xn&t, bbfrztb&tbhtitzmm'&tiLt.. ami*, mm&m 

±iafl*j£ «t ») , jemat ^ ^-^imosfet^ -e«j£ £ ti tz * - * 3M£# ? m o s 

MOSFETOV-Xlfit, *?>*»i:*fti6?>*ifcafel||«tifc«:Jtlfc#aJCJ:o-CJt« 
LTffi^U ^-^fflM0SFETWMlEC7^- K^y ^tiitCtoT, £ftt 
@J»*frtwE«$nfca«[WMO S F E T fi-rfiOKliS (Vth) **?>z.Z>Zt, 
i>L<tt, Zfi^tKDYvj ymn (ids) mi^:H s tiio Z.<DXv M 
O S F E T colKit (Vth) iKIiKH" (Ids) ^6ofc«i:4 •) , Mm 

®^^W(o^.wl<dmo s f e to Ku-f >«at*«ai*'fiit-ii3S$^*o 

[0 0 2 9] 
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FET<7)y-^MiiLt^itm^^X-oXitmL-aiit}L, t-^fflMOS FET« 
IEC7^-KA-^t4:hi:j:oT, ^SHJg&*#^SBm $tititOMOSFET 
O^ft-P'tKOgfll (V t h) Zt?>z.Z>z\t, R<l±, fti?^Kl'^>lS (Id 
s ) <h^-e^>i>o -Oct 9 K> MOS F ETOH'fji (V t h) U<liKU 

4 yum (ids) tfzz^tzmt**) , £#t@g&##*>ig&tf>Mo sfet^kpo 

[0 0 3 0] 

ifc, 0KgE*Lfc»9!tt, Huie^«mi±p^a^\ ij(riBJt«#gojttMg 
TKi tw©jis«-snx.* i t-^iMO s f e To^smffiKig^ofc? -f - hv< 

[0 0 3 1 ] 

ifc. mxmi nztzm.Lfz§tmn. mm*~?mMo s feta*, ^-^fflPiMo 

ie^±, ^o, Hfjf£^-=-^fflPMMO S F ETCG I D Li^'f 4L^v^I|(7)IE 
iuie^^^fflPMMOSFET^V^*°-7#tt^^$^v^HcomEE^I5 

^i"G I D L3&*£IWjt-*-<& - t^Ti -6 /<>f *°- U St-Kl/^ 

[0 0 3 2] 

IS^l 2KiE*Lfc3&9!Mt, BufE*- ?ffiM0 S F E T^, t-^fflNlMO 
mf£J^±. ^r|E*-^fflNMMO S FET75V^*°-7#14£^£&v*$£B«omJE 

UT, ^o, ifffB^-^fflNMMOSFET^G I DL^^^^L^v^H^mffitClS 

tk1"G I DL$&*£lftit'ta- fc^-Ciit^i:, /nM*°-9#14£^U KW 

[0 0 3 3] 
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%> o 

[0 0 3 4 ] 

ttz. m^mi 4 uiBiRLfc%w*i, *HE5£*aaR»i, huIe^e— ^wmos fet^ 

•J — 9W8l5r -V ^-t^ffilMO S F ET^NiMO S FET^Ii, ial^NMMO S F E 

Tor- F <h y-^75 ? H&|B]mii-e*^P^oy-^- K w >w?>«St*ijn£L, itufE'J - 

^IS^rt^-t^fflMO S F E Tt^PMMO S FET^Ii, i^PlMO S F E T <D 

*-^fg©M0SFET«oLiv»t, fe«msK«:ans-c§&»«*EE*en"Br 

[0 0 3 5 J 

ifc, W**l 5 £K*Lfc»9§«±, iuffiU >-fe^fflMO S F E T^SS 
tlE^-^fflMOSFETcoMt^^fi^iitt^i^nt^ 

ZtUZX V) , -t-*^|&cDMO S FETt'J -^MaE** >-b;WfflMO S F ETW^O 
$4/W=l?-7i:J:4 'J - 9%ffi.i$Lfr*ik < -f- fc^nTtlt ft *) . t-^i^MO S F 
ET©$^ L § VMS, IS5ft*aE«:fll«-CS &a&K*ffi<:ein>r-r* Zt&si&tbZo 
[0 0 3 6] 

H!#*l 6£K«Lfc»9J«\ S&OMO S F E TOf ii?ftoH«^6 o 
li<h&& J: 9 KaMR*tt*W*i-*aHRmffiPSE#&*:#U liufE^-^fflMO SFET 
<OY- ht#x&«JESr-j£fc Lfc*£-<*>ilfrSBPft«>i&JK4jEJ: ») > Wi»< ft£i^ 
icSS ICS CTIEI £ ^x. T fy ffiy- h KW£ £ W*T1r ZZtZ tirio 
ZtUZX i) , 2£«mJEPS£#J§:o^E-*fflMO S F EW- HE^-gO^J: ») 
MOS FET(0-»>?ya i &*«@|{&:fc#:OflH# fcTtf & C <h 

fiftjF&ffcLfc^fciJ^-Cfc, *1f[l]i&*#:|*|<7>#MOS FETORS O 

[0 0 3 7] 

s^ttt^Mo s FET«y- h izfvmzti&x n t,zmm.ztitzz t z&mt-rzo 

ZtilzX V) , Rfe (V t h) -5£®ftTP«5S*L4Pfcl± % *«iK*#C^n-^fi 

m o s f e t (Dm^<D tfnmzti&o 

[0 0 3 8 ] 

8 KSBttLfcS&Ullfi, PIMOSFETWl«t^^N^x;Hi^ 
^MN^i^^itOrtffllJlClglt'Q^. NlMOSFET^itt^^P^xiUJIi, £ 

> mtim 2 OP huIENMMO S FETO^m^tm^W^^M^tL. tf» 

Hfj|E^2 0N->^;ufIlt(i. «rtBNaMOSFETO»»*fl[t*$CWtw»«|t$<ifc 

:*ICJ:»), NIMOS F E T O V - X t ItHOlttt®^^ < ft «9 > ftffij£ft» 

«*ffien^75 ? pTf^ft^ 0 

[0 0 3 9] 

gffjjfcgl 9 KlEIRL/wS&liim, MOSFETOV-^J: if ^tii:»Ji $ III, 
**^*«Him^e4;i3V^T, buISMO S F ETWV-Xi: mflEM O S F ETO*«tO 

rate, mos fe Toy- h®Aitfm-rzz£i&mt-rz>o 

ZtilZX*)^ NIMO S F E TOV-X fcSSlSlWtffSU^ft < ft ^ > ^fflffiftS 
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[0 0 4 0] 

£tz, m*m2 0 IztlMLfz^Wli, P1MOS FET<Dmffi.t%2>N'y3-)VMMt, 

\z.t<Dm(Dm%Mmw. iuiap y^^mmtmmN^^^m&t'Dmnm^mAmx ^ 

[0 0 4 1 ] 

M2 nciH«L7tHWt±. «rE**ia»*#**, »jt^77riix., £8 
[0 0 4 2] 

v> X n KM® Zti, ^7*^l/vav3 ;w Kfl*& U - 9 \z X h * ^ 'J f - * o££ 
[0 0 4 3 ] 

ifc. W*«2 3 UBUlfcftlflli, BUlB*fIIlS&*#^\ SRAM^Iix., liSR 
AM£fiJ£1-£MO S FETOlflS^ lffiE*#WEPSE^g:U «t 0 f£5e £ ft £ £ <!: 

[0 0 4 4 3 

mzm*.. is^ ^ ^ >^*'n-^iK^Mt-sMo s f e twsisie^ ate 
i*-e# a -f ^ ^^**'n-^^:coii]^cDx j't^ v ? ; 4 x-r- v >»± N mosfet 

[0 0 4 53 

ifc, »**2 5UE«L7t»MJi, «TE*»IhI»*#3&*, MtbM^T^XS-lix.. 
S»H»iS*'«T>"/<:flljS-r*MO SFETWS«SE#, WEKMRWffiPft^anJ: 

§ #c?m * m m-r&^t § & 0 

[0 0 4 63 

, aSlE»J»t "> 1/-^ **JSt-5MO S F E TOS««E^ HtTE3M£«m3l«E^I£ 
[0 0 4 73 
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x., 3t C M O S n y ^ Uli ^iS t O S F E T Ol«I)£#\ huIS*«I±I^^ 

[0 0 4 8] 

, SK*it«**'>l'-^S:fllJffii-*MOSFET<^iB«*£t3&«, ttfiE&KttEffl&^& 
[0 0 4 9] 

[0 0 5 0] 

ttz, m-&m2t l zmmLtz5£Wizxtii£, ^m^mmm^izm^^m^mm^m^- 
zk&^x, mm.vmis.'mmw&^&L * * ti wo mm^m* km l tz 

[0 0 5 1 ] 

[0 0 5 2 ] 
[0 0 5 3 ] 

m&msbzmmLfz&wtzxtuz, mm.nmzn-t^>r^^ ^m^m^^^ti 

f^MOSFETff^U Isl&oy ^Xv-v>£i£ft£-£&£<h&<, -en-mii 

IE & ^«mi± £ en pt-t a* pt t& t * & 0 

[0 0 5 4] 

k-c§, ztz. m&7u*xizx<>x&i&2titzm*<o¥mitikmm&&w:v&&<Di£h 

o# (7*n-t 7.{££>o ^^tiCWtHo iot, ^zStfMMiia&iS 
[0 0 5 5] 
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|0 0 5 6] 

£tz, W*^8 KfE® L£#PJ3K i*U£\ itufE^- ^I&t^ 5£mvMt, HiffEflifccD 
MOSFETh|^-S«±i:ffM$ii/^-^fflMOSFETi:, ^iU mffS^«« 

MOSFET<OKH>S^^ L£^-C\ buIE^E- — ?fflMOSFE 

mitm^m'x^itm^^^m^^^x{nt}^titzaitimf±^, mttt-rmuo sfet 

F ET co ^ritrtKDmit (Vth) £^;L& Z. t, i> L < t±, f tif li© KW^ >11 
(Ids) ^ x & £ t £ & 0 ^ O i MOSFE TcoMiU (Vth) & L < 

}iKW>m»fc (Ids) 7^^>o£<(iti:& <9 > ilfi[I]i&^O*ti$:OM0 S F E TO F 

[0 0 5 7] 

^^itiaot, mn®ffi*mzuwztifzm%t.<DMo sFETof^wiii ( 

Vth) £ t> ^> L < t±x fli-fflO K W (Ids) d t 

tfX~% h 0 Z<D£ 7 IZ, MO S F ETOiHt (Vth) & L < (i K W >mit (Ids) 
tf^r^^fzmt £ 19 , *fI@i®*#:o*!!£<7)MO S F E TO K W >m»ii£M&lt^ll 

[0 0 5 8] 

£fz, mmmi 0J:B«Lfc»ifl(:J:#Uf, fifE^mi±P^^\ mjiEJtl^&o 
Jt^m^^o'v^Tai^^^^ttJtjmEElcitL, 'J 5 7 h^StcJ: 0. HtifEih2jilJ£0_L 
EI t TH t tcftUR ZMz. Zttit}-rz>Z\tiZ£t), ^-^fflMOSFE TOISI 

4d Will "fyKDVr ^KC:H s tHo 
[0 0 5 93 

£tz, 1 KB|RLrt:S&9JKJ:*i.ur, fTlB^- ^fflMO S F E Trt s \ ^e~?fflP 

IMOSFETt^i), if£l«lEiI^<7)ai^tEiO±llfi, mflB^ltlil^W 
omiR*ttJKIL±, iuie-t-^fflPMMO S FETtcG I D L^m^H^. t^v^igffl 

[0 0 6 03 

2 £|ElftLfc*9§rcJ: tu£\ luIE^- ^fflMO S F E T**, ^E-^fflN 
iMOSFETt*^ BlifE*«mJ±li^¥^:oai^«MO±|5g(±. BUfE^«H]^# 
0^%mfiJ^±. 3$>o, ItrfE^-^fflNMMO S F E Ti:^^ & v>|£ 

mmmm^T, (tuiE^-^fflNSMo s fetcg i dlwml^v^io 
. a&K- k w > ujii^ft om^-i/t n> k w mcomm^m^ ltl^u 
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[0 0 6 1 ] 

£ H ««-t & - 1 a*-? § £ o 

[0 0 6 2] 

gfE £*tf£-C £ £ ^fSlEEE £ en oT-r - t ^"BTfg t £ £ o 
[0 0 6 3] 

* y-t^mMO S F ET©FI^4/H 9 J: -& 'J -^1'!^^^ < 1"^ <h^pTfg 

t&*K ^ ^ gwMo s f e T(o$*« l i i^fpm^^si^-e^ zmmms.* 

[0 0 6 4 ] 

IS*Jgl 6 iciest ^^B^icd:n(£\ IflElM^-^fflMOSFET 
coy- bmE^-^cD^-g-J: MO S F ET^y^ ? v a >SiO«il?i:J:4ftfl( 

fe\*]<D&MO S F E TOWIIiOtdr^ot SrPp»Ji-*C t**"C# -60 
[0 0 6 5] 

tit. emmi 7 ^tmtfz^m^xti^, mm (vt h) -^M-ep^^mi 

t tt ■) , t^iMOSFET©WJ-^ 7&*fi« « $ n £ o 

[0 0 6 6] 

SlJjttKl 8t::iB*LfcSfe9§fcJ:*itf, NIMO S F E TOV-^ 
[0 0 6 7] 

tfz. 1 9 K|attLfc»9JKJ:*Uf, NlMOSFETOy-^ilSf^lff 

[0 0 6 8] 

W^«2 0 tcaE*Lfc»W»-J:*ttf, NaMOSFEKDV-XtlWOtE 
[0 0 6 9] 

, 7 r HMt^MO S F ET^Sflff^ ffir!E26*Wffi»l*#KK J: 0 

[0 0 7 0] 

mm***) mmzmfc-tzMo s f etoi«ie^\ «rffi3£«*i£Wft#«:K «t 

ZtlfzZ. tiZX *) , * 'J Uli&ftcDMO S F E W«Ofl£JEte£, P 

o § tK#ft**i v» X n $ ft, -f x V v -> v a ;i/ KHM - ? c £ & ^ 'J r*- 
[0 0 7 1 ] 

iSRAM^iit^MOSFET^tSE^ fffES«*ffiWS^^ «t Oi£;££ft 
[0 0 7 2] 
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^OHIiE&^iix. * < >^*"n-^<D[gg&£»&1-£M0 S F E TcO*^mi±^ 

^7^;a'v-y>li, MO S F E T^H-flT-^^n^cT)-^) 0 Jfc, ^-T5>^*^ 

n - -mt<n ®&<7> i)-? mm z mm-t * c fc *> -e § a 0 

[0 0 7 3 3 
[0 0 7 4 3 

&&<n&mtfLft& , 7"n -tr x MT e> o § \m- tt * HU £ £ fc t5 ? -C § * 0 
[0 0 7 5] 

Iff ^^2 7 Kie*L£S&^K itiif, «riB*«@i&*flt**, CMOSny-^I 

mzmz-, iiCMosny'7^iiiss^Mti)MosFET©ME^ ntriE£«s 

EllfttJ: OKSSSftTtCfcUJ: *K CMO S n v y ? ElKfcim* mM^m.^M 
[0 0 7 63 

£«x> ^mm^m* v u- * £»j£i-smo s f e T<Dmmmj±fr\ mmm^m&m 

[f&<E&»^&£#<^&?>ff^t3 

[ 0 0 7 7 3 

(* i <r>$m(orm) 

-r «£ 9 ^#^flng»na 1 oai±, pimos feti i Afc^mz/t^ 1 2 a t 

<b4&^E-?#|£l 5 At, JfrRSU 3 A (lfc«#S) fc^<b4&H<i (V t h) — 5e@ 

mi 4 a (ifisiift) fc. mm®&*foi 6 At*Mm-?2> 0 

[0 0 7 83 

£ 1 OH*fcO^SIKi3V»t\ MOSFETOHfVt hli, 05xlf, VDD=lV^)t 
£\ Ids = 50nAx (W/L) t^l^Vgs (Y- b V - X HWffi) £Vth 
fc L/vTo iis, Idsli, MO S F ET©y-x - KH ^WmafC* •) , WliMO S F 
ETOf t^fl'fi, L (±MO S F ETOft^^tiio 
[0 0 7 93 

PiMOS FET 1 1 A«\ *®0S&##1 6 A fc |W| t^iKEit $ *> <Z>"C** 
o *2Sifc05BSlK*3V»TM\ :<7)PIM0SFET1 lA©h7>y^^t-fX$-, 
*/HB:W=l. 2//m, ^^^;l/S:L = 0. 12^mtt4o 

4*3, 5E«SiE«l 2ARV s itmM\ 3Att, *«IaI^# 1 6 A fc H £*«±fcE«3 

[0 0 8 03 

ifc, 5em-»l 2A(i, "SJK#c#14rt ? 4v^ tOt)8v>, j£WiiM#tt*:iF 
K^F* y 77 u>*ISi&4fc*K«toTttt/£$;fi&o 4*3, c^-et±±IE "SS 
4K#tttf*4v»" fc v» ? £ fc U 2 0PPM/TOTt^it^ < fflJKIK#75*4 ^ 
fcv>-?jfti*"et±4v>) 0 ifc, ^ISiSl 2AIJ, 5 0 0 n AS:Mt4(>Oi:t5. 
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[0 0 8 1 J 
[0 0 8 2] 

PIMO S F E T 1 1 AcOV-XJi, ^mvM 1 2Ai:iS$H, PIMO S F ET 1 

i a<d kw yi±. mm®&*tt-i 6 A<D^mmitLvs siz&mzti, pimosfet 

1 lA<oy-Mi. mmm^fel 6 AcDMMM&VD D CDj=£M(OM.EL l 7AKl£5e 
£tu _i.o^ff[Hj&;$:#:l 6 AWfglEVDD t mjfEftf:<7>m/± 1 7 A<DMfrtt. 1£K 

[0 0 8 3] 

of^ PIMOSFET1 lAoy-HEl±0. 6VC-*4„ itfSl 3AOl$ 

a^j i n i (Dmj±mt, mmm&^fci 6 A<DMMmmvDDizw:7E.zti, jt^i3A 

<F>mnfcXt) I N 2 (JPIMO S F ET 1 1 A<7) V-XH}g^£*U JtlRSB 1 3 AOttiTJ 
(±, PIMOSFET 1 1 A(7)&fcm.f±BP tzmmZti. it&Ul 3 Aft&jjU co ± 
Kt±, ^fftmS&*#l 6AOSSSSVDDW±-C**>), TRIi, &*II]g&##l 6A<7) 
maSC*£EVDDJSLT-C*4o 

ZZ-C^ ttWtWl 3 A<omjjl'>yiU 0. 6V~2. OV^IEl/^vttSo 
[0 0 8 4] 

±.ftco}tmu 1 3 act){±i^^> vco±p^t^^v^±TPiffi^ 5 * usit 5 

J£TF\ PM0SffflO^mJEBP£aj#-r£Jfc8c£&l 3AC'J5'^-ai 9A^fi. 
[0 0 8 5 ] 

@2i±, >) < ? ?-ni 9 A*m z.tz\tmu 1 3 A<D-m*m-rm&m-?$>z> 0 

i2t:^tJ: "9 JtlfcSB 1 3 A«\ >"7°gK 1 8 A t > 'J 5 -7 ? -8R 1 9 A £flS 

xTi3 *K U 5 y * -SB 1 9A(i, 1 1A, 1 1 2 A, n ? 1 1 3 A 

, 1 14A, 'J 5 7 ^ -fflMO SFET1 1 5 A, 1 1 6 A*Ix.tv>4 0 
[0 0 8 6] 

if, »aSXfl3&»^TLfe»0^illflc*«igKiHtl 0AtciJV»r, y-^-iIKO 
IfiiH!5^7>f ^-^fflijtcil^^-^, PSMO SFET1 lAOKP-f >mv£ Ids# 

m&<nmz%:<Dtzt & <D%i±m.* v v * * 1 1 1 A^f&frti-& 0 

[0 0 8 7] 

V-X-iW^lfiii' O^oT^XffilHCjgf^-tf, PIMOSFET1 1A 
<D Y Is -4 I d s TFUftfcHiKfcofc fc £com/±lit£SlJO^ ^112 Atc^i" 

[0 0 8 8] 

1 1 1 AKt&jrtSiifcWffiH (±R'J 5 ME) tffi^L«t -9 fcfsmEEB 

p fc^y^v-^ 1 1 3 AtMttfcu ^ 1 1 3 A©tw#y- h 

fcU 5 y ^-IMO S F E T 1 1 5A**>/t7$*S C t CJ: •) , 1S1EB P <D±. 

m Kifimita *. & - 1 a*-e # * 0 
[0 0 8 9 j 

K^mJEB PO±Pl (£«*JE383g#&om;&mJEtttf>±K) tt, PMMOSFET1 
1 AUG I D L&*j&*l££Lfc^ieHomSl;:$:5££ft£ w t ma Lv> 0 
[0 0 9 01 

k>'^ 1 1 2 Ai:ft»$iifclEt (Ti'J 5 v hMS.) t HJXJ L X 7 1 
IEBP^n>Al/-? l l 4 A-CjfctfcU 1 1 4AOflJ** t r- MC«J 
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mZtitz') < y ?-IMOS FET1 1 5 A i * >/* 7 £ t Ci ^ , aMg«BEB 

p otis kiwis* an*. £ ci t tf ? -c § & Q 

[0 0 9 1 J 

ftoS^mffi (/^^;W7^) ifrif-tg&b* GIDLifCiOHI (Vth) 
— 5£HIj& 1 4A07^-M';^^0 Oltt^f fc> *K 7 >f - y * y K n 

yy (M&7 -f - K/sy ^75 ? ^^<b^ < , 7 J - K/s -y 9 VU&-?$cfeitLX 
Li 9 d t) ££Bd-f 0 

##t LT##It^cm50 I d s - V g s#14Fig.8£EI3 iz^ 0 @3-C(i, 
/<y */t>f TXtf* # V>V b b =- 2 . 3 VtliG I D L3»*fc £ & FW I d s 

< ^otv^o 

i fc, mSEzS^Eaott^tc ioTt, 7 >r - Kv* y y 3*3&» -f y Kny^tgi -f 
# ? #> & o 

[0 0 9 2] 

itz, iE^MmEE (7*7- K^M 7*7.) **»»ti"^St, MOSFEW^*- 
7#tt£^U BQ1tt (Vth) 1 4 A07 ^ - Ka* 7 ^ >«C^| < 

fc»K 7>r - ^ fee LB< 

i4 CPIMO S F E TUW-f *3£««EEV b s ZmtZ-tttzt £<D FH >S 
Ilds^/U^ya Wi^-f o 04J:^tJ: tC, MO S F E T Kf3f5£tf>*JE«, 
±«7t7-F^7^ (BI4 -C»±T>f ^7{i) £;Ht& KW >m»ft I d sljt^M 

c\<Dtz%>, 'J < y h«JE«{±, r* y Kn y y £P£ CPiU^ffi&O^ >f - K/* y y^ ? #§ 

[0 0 9 3] 

_hfS<0J:?& N ^Kny^R?, 7 >f - Y^y 7^7&*f&«&K CfcAC, 
BP OTP! (M«J±lfl^l£om#mMc7)TP.M) 14, P1MOSFET1 1 A^W 

#-7m&*^*^m.m<nnmzmfczfrhc\ti)miL^o hk> ^sseebpoji 

PI (aMRWEH»#&OiB:*7mEEtee>±IR) «±> PIMOSFETI iai:gidlm 
« L ?i ^ 1 1 ©Iff $ it^ : t ^ J Lv^ 0 

[0 0 9 4] 

iJEOfffl-eti, Uy^^lllA, 11 2 Ai:1&« L£^£^ L£7&*\ 'J 5 y 

«J4. <>r&m%t^zi:^xnhtitzmfcmi±mKWLfcL. 3>ai/-mi3a 

,114 aka#£-£t i 

[ 0 0 9 5] 

l^. m^m^r-^^-^iizmmLxa^, &M<r>mfcm y i-o^-e, ±seo<j $ 7 

[0 0 9 6] 

5 y HEtco^ft^ilfL, 'J 5 y Hffif^MLtiiv^ 
[0 0 9 7] 

f!l £ (4\ P IM O S F E T 1 1 BP^IVH, «il!!l5£mff ri* 1 . 1 VC*o 

o 

[0 0 9 8] 

Htt (Vth) -^HIKl 4 Ali, MOS FETOV-^-^HOlffif ^, -9-7\* 

P1MO SFETO**ifiiO(Mi^?>ofcfk4;4o 
[0 0 9 9] 
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-Ti^U, #ig#:*ffl3iE&£|g 1 OB (A. NlMOSFET 1 1 Bir^M^l 2Bi^ 
t>&M-?^£ 1 5Bt, it&M 1 3 B (Jt3£3M£) k*?»44M (Vth) —5cm 
K14B (*«mffiSH«#g:) fc. *«[I]K#ttl 6 B «r^«-r* 0 
[0 10 0] 

l£2 <^M^lUcj3V>T. MOSFETOHfVthll, ^x.lf, VDD= lV<Dt 
Ids=50nAX (W/L) t^i^OVgs {Y- h V - X M*JE) £Vth 
£ L£o fcis, Idsli, MO S F E TOV-^- F W >W«iSt"C* •) . WliMO S F 
E TWf -v ^ ^iplL L(±MOS FETOf t^;Ht^^ 0 
[0 1 0 1 3 

NiMOS FET 1 1 Bfi, SMtHEM^ 1 6 B t PI C^±{CgSg $ & <DX~& 2> 

0 ^IfcSS^^JBIfcJSViTfi, C (7) N MM OSFET1 1 h7>y^^t / fX^ > +v 

I W= 1 . 2 jum, :L = 0. 1 2 // m i: -f& 0 

fcfc, 1 2 BXVJtM 1 3Bli, 1 6 B t H taMR±tcE« £ 

[0 10 2] 

^tt^^v^" i:v^cii:^L, 2 0 PPM/mTtSgitS (£< SJ£flt#j&**v* 
fcv»-9iftl*T?»±^v>) o ifc, 5eSM12B{±, 5 0 0 nAS-Mt^.^tt-5c 
[0 10 3] 

[0 1 0 4 3 

N1MO S F E T 1 lBOKV'f >tA, 5emaE35i 1 2 BKgM£$*u NIMO S F E T 

1 1 BOV-^ti, ^ftHlfS^^l 6 BOgMfefcftV S S NiMO S F E T 
1 1BW-Hi, if H 1 6 B W^ilfi V S S WlOttf OfE 1 7 B i:^ 
£tt> B.-=>mm®R*fcl 6BO*««JEVDDi:Wffitt*0«JEl 7B«Mlt 

[0 10 5] 

jt«« 1 3 B«i$x^ i n i (om&mt, ¥-mfamm®&mm 1 o B^>«ag«jEtt^ 

t£5E$ft£ 0 Jt3£3K 1 3 BcOfeiPJj^'filJA^ I N 2 (iNSMO SFET1 lBOKl"f>i: 
J£3££*i, JfctfcSB 1 3 B©^li, NIMO S F E T 1 1 BOifiCgI§ti, it^ 1 
3 BOttl*l/>vO±El(±, ¥*#3M*IIII&§£B 1 0BO«*l^±t*i5, JttWBS 1 
3 BO{IJ^l/> vOTG&fi, liirfE¥S#3M*lsII&3£fi 1 0BOSi41WC*4o 
Cli-e, JtitSB 1 3 Bcoai*^>v(±. - 1 . 0V-0. 4VO«EU>^tt4o 
[0 10 6] 

y?-Ul9B CJ^F#S) ^ILtI«IEBN^^t^;t^^o 
JSLT, NMO SIBOO^miEBN^tB^i-^Jt^fflSl 3 B 'J $ y * -fflS 1 9 B£fijx. 

[0 10 7] 

HI 6 (A, 0 5 y 9-U 1 9 B &H(x.fcJfc!fcSB 1 3 B<7>— 0!l£^-ri!g&iaT?£>&o El 6 
A 9 fc, JfclfcfflS 1 3 BfA. *^Ty?U 1 8 Bt, >) < v 9 -U 1 9 B %m?LXte •} 
, 'J 5 y 9-U 19BI1, l/'^MHB, 1 1 2 B, a ? 1 1 3 B, 114 

B, 'J $ 7 ?-mMO S F E T 1 1 5 B, 1 1 6 B £ffx.T^& 0 
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^A* £mffi&:£J?-EEIIIg&* tT"4tLtfel, -e<0enJ!jPmS?rlI6OVDD=- 3VOBf 
UA*t*»Jfii8ffltii t iz£ i), yojS«PttJi, &*fi:fcSo *> U ft** 

ifcffj 4: * *) , JEaftt^ffi < * * o 
[0 10 8] 

#CK> ±|B<7)U ^ v 1 9 BCiot, 'J?7 HSi^^^-*ttCov^, 

jaLTKWi-*o 

0 J&^v-f f-*fflUC»^S-li\ NIMOS F E T 1 1 B co KU^f Ids 7i» ? 

*fiofl[H*ofcfc ^mJEHSr^y*? 1 1 lBHtSfflt-l.o 
[0 10 9] 

>kK, V-^-iWOlfii^ 0tf»fc NIMOSFET1 IB 

<7> K W >m : iM I d s j^SftW-fiSKftofct # £SUO 1^ v X * 1 1 2 B {Ct&^-T 

[0 110] 

l/y'x^ 1 1 1 BMMflS*ifc«flEfl[ (±R'J 5 ? ME) titi^Let 9 i-*-*«JEB 
N 1 1 3 B-CJt&U =f 1 1 3 BcomtS^r- h UgMScSti 

tzV 5 y ^-fflMOS F E T 1 1 5 B £*>/*-7 CI t i *) , SIlEBNWi 

mzum^imx- zzt we # £ 0 

[0111] 

SSlEBNOlili, NIM0SFET1 1 B '4 **- 7#1±£tf $ 4 v>tiO| 
[0 112] 

ifc, l^vX* 1 1 2 BKte>|ftSftfc«JEffi (TIS 1 ; 5 7 h«JE) hffi^L J: ^ 
SIEBN t J-n^A'i/-^ 1 1 4 BTMttfcU 1 1 4 BOffi^T^- h \z^ 

mZtitzV 5 y ?-fflMO SFET1 1 5 B%*>/* 7 fc H«t 0 , £«mJEB 

N OTPJI K fflM £ m x. * - t5 ? -C § £ o 
[0 113] 

ftoa&KWEE (/<^^7^) SrWi-^ifc, GIDLMCiOlli (Vth) 
— 5g@ll&l 4 B<7)7 - K/s- y ?<7>y4 > <Dmte.&$Zt> n , -7 4 - Y'*y Kn 
•y * (SHU ta -7 4 - K/< y ? t> ft < , ^^^rft^S-e^^t: LTLi^U * 

C to 

[0 114] 

ifc, je<7>&#«je (7*7-^7^) fcjHt-frat, mosfet^#- 

7#tt£^U Hit (Vth) -SIS 1 4 B « 7 ^ - Ka* ^ ^> m i < 
4«3, 7 4 - K/N' y ?&&5&M*mc\ L%< ft£ 0 

ftis, IH 7 CN1MO S F ET(:itt*J£«lEV b s *mtZ*ttzt £ co K W >m 
Slds Ov § a. v a >ffi*^o El 7 KTF-fct 9 MO S F E T izffi SomffiJil 
±(D7t7-K/^7^ (U-e (2^5*11) =Sr^tt-2> <t KU>f I d stlWt 

zcotzib, 'J 5 7 hmEE^ittl, Ty Kn -7 * £K> EES 7 4 - Y^v 7%if%k 

[0 1 1 53 

3£«WEEBNOTISW\ NiMOS FET 1 1 BCG I DLiM4L^v^I?)I 
J±1SO_tPj|) (±, NIM0SFET1 1 B^VNM* 0 -9#1££^£ftv>iSHOli/±^|3:;£ 
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[0 1163 

±m(om-cit, wt*9 i i ib, 112 BizfaMLtzm&ZTFLtztf, < v hmi± 

ttJix b U 5 otH^^fclSEtEicaSL, n^W-* 1 l 3 B 

,114 Bi:X*$*tt iv>„ 
[0 117] 

ife, Mxe^TLTt^o^sfrisaniiKiiflii o B<7)m^±^oo#ti^^^^ 

[0 1 183 
[0 1193 

Htt (Vth) 1 4 Bfi, MOS FE TOV-^-^^omJEUi^. -9"7*^ 

SMO S F ET?>-eft-moH'|fi7& ? -^o£'fIi: 
[0 12 03 

H2 3I±. lWJEOBI5"C^Lfc3£*iiKaRl 2 B tf>!&te*1g£3£lWfc*Sfc «Oi|#ttHiS 

^-^^t'i^MO S F E T 2 3 4 < <h * * L * *;KHWj&*H 

CMOSFET233 cD^"- h£MOSFET23 3 O V - t HlfiC L T\ 

Kl"f ym.m*mt-tZ>ii P> F5v-[I]i&232 £IH5 ^O^MiM 1 2 BK3fc?i|Kft 
*DL^<>0-C*4o 3 5> 2 3 6 tC(±^*i^ftj^<DmM^PnT£*i 

&o 2 3 7 li^7>7'-e*So 
[01213 

U 3 1 T^fcttfttf, ■t-^^O^mflEtt**, -0. 4Vi^&fg: 

, M0SFET 2 3 4O'J-? jPigtra LTLH^\ :H^tf/tH^:J: ^T* § * 

o 

[0 12 2] 

EJ2 3t^L^NlMOSFET 2 3 3. 2 3 4 (omtiLtteZW 
2 4 IC^1- G N1MOSFET 2 3 3©lf t^^P7x;HIitt> NIMOSFET2 

[0 12 33 

ifc. il^S 1 "C^L^5£*aE» 1 2Ai:WLt4, HI 2 3 t IW^SM&mvM 

*-^*t3fet**MOS FET 2 5 4 t^&< t -Y * L * */HBWj&*R| 

DMOSFET 2 5 3^r- F&M0SFET2 5 3 WV-Xlfii:Httt:L-C, 

k i"f >%m*ntirz>ij v> v < 5 2 £m 1 ■fo^m^ 1 2 Act^jcft 

ipL7t<>oT**o 5 5, 2 5 6 izte^ixrnffifcvymfzi&tftmzti 

%>o 2 5 7 (±^^7>7t^^o 
[01243 

(i3©»ii) 

ttitE# 2003-3105216 



mm 2003-358891 



^-v: 17/ 



H8n^-r«t9i3, ^mwmmmmmm 2 oau, pmmosfet2 1 At^nmm 

2 2 Atfrb%:Z>*:-9^WL2 5 At. itWtU2 3 A (Jt«E#^) t^^^FW^i 

% (ids) -^ias&2 4A (*«mEEp^^) t, mm®m*fo2 6 tzMrm-t&o 

[0 12 5] 

^3 co^oBStCiSV^T, MO S F E T<7)|&fn*vt(±> $Uf£\ Vgs=lV , V 
DD=1V, VSS = 0 OB#<7) y-^-KVV> Rim% ht^ 0 

KIx^>mv;f (Ids) — ^0^2 4 AliMO S F E T<7)|&fPMit<7)^^.tt^C»r- h 

mM<7) k v i ywiw-^:^^ j;^:mosf et <Dmmmi±£fflm-t2> mm 

mi±m^&) o C(7)PIM0SFET2 l^h^^y^^t-fX^, +^^>vm 

:W=l M m, •f"V^^ft : L = 0. 12/imttSo 
[0126] 

4fc, 7ElliM2 2Ati, "aj^^tt^^v^" «xlf, 5cm»E#tt*^-t- 

t y -/'J 7 r 1/ > J: o r«* $ *l* 0 - £-Cfi±fl£ "SSt 

^■9*l*-Ctt«rv») 0 ifz, 5eH«2 2A(±, 3 0 0 M A tmffi-t 2> i> <D t 
[0127] 

Jtt2SI52 3 AJ±. 09£f**^7>-/^OTAfcf-efi|J£$*i*o ^^AtlST-^ti. 4? 

* < t i> mmmmm t tem&M&m t &xjj $ c o&s*jeis t MMm/nn 1 * it 

[0 12 83 

PSMO S FET 2 ^.M : MM 2 2 A£&«$*l, PIMO S FET 2 

lAOKUr/li, ^»EJ8&##2 6<7)^«femfiV S S£»iR$*U P1MOSFET2 

1 A»y- m±, mm®m*fo2 6o«»tfiv s si:«g$w, 

[0 12 93 

Jfc«SB2 3 A<D&mXt) I N 1 0*JE1E(±, *f»IUi&*ft:2 6 ©IS1EEV D D IClx^ 
Jt^SB2 3 A<D&mfemXJ3 I N 2 liPiMO S FE T 2 1 AOV-X{:Ii$n 
, J£t£g&2 3 AWfflSli, PIMO S F E T 2 1 AOltlffB P ^g§Sc$n* 0 JttSfSIS 

2 3 AOffi^jl^>vO±Kti, *«IhIS&^:#:2 6 OSSSEVDD£ll±f **) , TR»±, 
^I*IU1E&^#2 6(0iIlEVDD«TO^ o 

Jt£<SB2 3 A^P^y'li, 0. 6V~2. 0 V (7)UJ±^ > b1rZ 

o 

[01303 
[01313 

Z<D£ 1 \z Lt, FH >m»ft (Ids) -^01^2 4Aii, MO S F E T O^nflit 

I d s d**-%ofc|fcfc 
[0 13 23 

(# 4 <v$m<wmd 

BI9f±, »4 0HMO^SiH^*^*#:^flH5IK^a2 0 B Sr^-TIaIKig**o 
HI 9 tc^i-«t ? #^fc*»[H8&^m 2 OBIi, N1M0 S FET 2 1 B t xlWijiM 
2 2 B fctf»<b$r**.=^#®2 5 B t, Jt3£SB 2 3 B (Jt^C#^) ^ <b K 1/ >f 

m (ids) -»2 4B (^msp^¥S:) t, mnm&*i*2 6 t&Mm-t&o 

[0 13 33 

^4 <7)HifecO^JCj3V^T, MO S F E T<7)£&fnmi/tf±, «x.lf, Vgs=lV , V 
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dd = iv, v s s = o<dj%<dv-a- k w ymmmt-fZo 

VU^ymm, (Ids) — ^mg§2 4 B(±M0 S FETWDfitO^-Stti^y- h 
mBE^i^ KW >«SEt& s — 5c-C*>-6 «t 9 CMO S F E Toa£«mJE£«]iip-r 4 HJJS& (&K 
mffiP^¥^) -C*^o :»NlM0SFET2 1BOh7^vX^t'fX^, 

B:w=i/<m ) ■f-ir^/i'ft : L = o. n^mttSo 

[0 13 4] 
[0 13 5] 

Jtfcg&2 3Bii, ffl;U**^7>7<>OTAfc^-T?fl(Mfc$;ft*o fOA^^CIi, ^ 
[0136] 

N1MO SFET2 lB<OKl"f>li, TemiE ^ 2 2 B«^£*i, NSM O S FE T 
2 1 BOV-^fi, 2 6 <7)}£Mf£V S S *i, NIMO S F ET 2 

lBor-Hi, iHI[I]i®^2 6 OMtffVDDCfiliSftio 
[0 13 73 

Jt«!SB2 3 BOSmA^l I N 1 OlEfttt, *«IK*#2 6 0tilEVDDi:iS 
£ *U JttfcBB 2 3 B <OttiB95cffl Xt) I N 2 liNlMO SFET2 1 BOY — ;*. ft 
, Jttt*BS2 3 Bcom^W>v<0_h(Kfi, JMftl£If&*ft: 2 6 V S S £l±t?* *) , 

Jt®:3R2 3 B«1/>^TIU, ^I[HS&*#2 6 O^Hfemf^V S StlfC**, 
Jtt£S&2 3 BOtB^J vli, - 1 . 0V-0. 4VOlEl/>vi:t^o 
[01383 

^^^^Bi g Jimf^O»2 0||^0^«Ji:|5]«^, Jt^SI52 3 B ©iH* W > ^OiRtt 
*mJEBNS:ffi*-r*Clfc3& t -C§*o 'J ; 7 hfg^f itt^Wftli* 

f±. i^i2^iofit^i-e*^c 

[01393 

K Lt, Kl/'f >mv)SL (Ids) — 7£.m&2 4 B(±, MO S F ET«fifOi« 
i>(DX*$> *) , ^fSH18&;£#2 6 KESSiftfclt&WNSIMO S F ETOftifnw K W 

>mm,i d s^^^o^^it^^o 

[ 0 1 4 0 J 

LTtwtt (v t h) -7E.®m 1 4 a, HBL 7r3i zmtLtzmmm 

S§*#3 6frb%Z> 0 Hit (V t h) — 5£III&1 4 A, 14BOSS1EBP, BN?5 S I 
«I3S&*^3 6l«JO»l/^7r 3 1 tMt^Nl, PSMOS FETOWW 

[01413 

**lfeO?gJKH*3tt*Bllt (Vth) — JeII]8&14A, 1 4B*m^tzZ£bz£ 

PIMO SFET<7)Ids = 240^A/^m, V t h = 0. 35V, 
NIMO S F E T<D I d s = 6 0 0 M A/ /a m, Vth = 0. 3 5 V, 
PIMO S F E TW= 2 // m, L = 0 . 1 2 ^ m, 
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NIMO S F E TOW= 1 ju m, L = 0. 12^m. 

fit, ItlEBN, BP = 0V (7* 7- K/^TX) O^tc, ftjfPSS^ft i: 
LT, T — 40t (f&fi) , T=125t (S5i&) ^M^ftTL Htt (Vth) 
— SHIS&14A, 14B^fflv>t, T = -4 0t: (fifi) i:i3^-r, 1MEBN, BP 
= 0. 3 5V (7*7-K^T;*) £/Mt£i§#, ifc, T = 1 2 5 *C {-£v* 
1MEBN, BP = -0. 35V (/<7^;^7X) £jHt 4 it •) <7>*§£- 

SPICE) J: t) Jkfrfz'y UV-yg 1 1 ic^i" 0 

[0 14 2] 

[1 1 1 Kjfev^T, ffiHUJSiB^*7 7 r 3 1 OSflgSJEte, «M*t±»»/<-.y 773 1 

97-4 y 9 s 4 x-?- z/ymx~$>& 0 m i i tc^-r «t $ cit (v t h) 1 4 a 

[0 14 3] 

ifc. *§it'W 7 r 3 1 oa£*«JEtC, Hffi (Vth) — 1 4 A, 1 4 B 

ttz, mm (Vth) -M14A, 14B^^^o^:i^'J-^i5r 

(Dumvtfffezm 1 2 n^-To 

m 1 2 njsv^-r, #ttt(iSi£t*;&«3, 8*m**»£jF dog) Lfc V -*Wire**o 

mzMiz-^mtz^&mt, v * * h«jEiii&7&*MK®*&s£**i-*o vdd 

= 1 VOU, #JH*JErt*0. 3 5Vt:i5J:Ti:|!;^Ui5<t, ^ffl^ii, 3 5% 
t*4o VDD=2VCioti|^ #JB*EE«\ 0. 7Vt^4 0 L^L, CO 

9o tz\fZ>tztb, U 5 y HHK* t ^r«l"C***»'bT?**o 

[0 1 4 4 J 
(I6^1«) 

HI 3(i> »6O^<0^tc#S#*ft:^»|5IK^tt«:^i-|5lKB|-e*-6o 
HI 1 3 l-7Fi"i ■? ¥*^fiIUS&^S 4 0f±, bu^Eo^ 1 ©iiwiit'^Lt K 
1^^>IS (Ids) -^2 4A, 2 4 Bfc. rtSBK^^VIHIM 1 (— o©^'J 
-t;K^*IH^) £«;Lfc£»|B||M**3 6*<b3r*o KH^WAE (Ids) -5E0i& 2 

4 A, 2 4 B©3&K«EEB P, B N35**«0»*#3 6 ftoy 'J @J» NI, 
PiMO S F E T Of tl-f n<^)Sf lECll? t or-* So 

[0 14 5] 

^';0S§4 i f±. nsmosfet4 2 iz x z h ? > xy r y- h t , leni&tt*^ 

43L If y h*M 4 7- KI4 5 < t t*LTV»* 0 EttftW*^ 4 3 t 

LTfi, ffxtiN DRAMO+^AyK, S R AMOC MO S <f h ti 

ho DRAM, S RAMf li, i 1 3 C^L/^^E 1 ) 0^4 l^#tii^^tv^ 

Z> o 

L"C> NSMO S F E T 4 2 W K l^f Ettl&ttf ? 4 3 NiMO 

5 F E T 4 20V-^f±, If y h^4 4 KgMScSfU NlMO S F E T 4 2 or- 
- KI4 5 tC^M^tLTV^o 

[0 14 6] 

KU'f ( I d s) -5E0S&2 4 A, 2 4 B Ci *) , 3MHH8&#te 4 

6^i:itlEBP, BN^ft|&$ti^Ct(:J:^ >t ') H1K4 1 |*|ONIMO S F E 
T 4 2 i3 i^tiV^WPli^VMiNlMO S F E TOV-^-lW^)lEl?: 
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o -t X ff o § fltfftt^fc J: ? dtijffll $ tU ^ U y v a. v a ^ KfH3c 'J - 9 \Z* 3 
OfifeJS? * Kit 1" 3 C 1 S -6 o 
[0 14 7] 
(# 7 OHJfiO^JR) 

H 1 4 tc^-TJ: ^ ¥%#4MXIsl&£Efll 5 0 (i, m&vm 1 RVXS 2 <D9&k<offl&'e 
^LfciUfi (V t h) — 5eHIE& 1 4 A, 1 4 Bt, SRAM0E&5 1 (-oo^t'J-t* 

Htit (V t h) — 5EiJjE& 1 4 A, HBOitlEBP, BN#i^iW#5 6F*J<7) 
S RAM@if&5 1 ^Kt^»Nl, PIMO S F E T ti-fft ©StlE^SS $ 
^ -So 
[0 14 8] 

*^ifc0^ffi^i5»t4BMI (Vth) -«14A, 14Btli/»fc:iUJ: 

[HI 5tc2£««JE«:^Jt*v^^t, Vt h tf-fet ta%> i 9 K*«Wffi&jWtfc*fr& 
^^SJ^com^mffii: S R AMO|%^tB >fX7-y>^^t 0 
[0 1 4 9] 

[0 15 0] 

(»8 0HM<7)B.#.) 

H 1 7 ? Mli (Vth) — SHIf&l 4 A, 14 Bcota^B P, BN^?^ 

> T-9Xl)"e$>*). CLKIi, 9 u y ? \t>X~h&o 

Z<7>£o%? j ^ >y#u-m&6 1 9t4 'J 9 J ^fXv-yXi, NSMO S F 
ETOV t h"C^^$*L* 0 o$ 0 , DUi (Vth) — ^MUh 1 4 A, HBCioT, 

[0 1 5 1 ] 

HI 8U\ S9c7)^Mo^lci^^#ag#^|a]^M^^i-IlIl^ll-e^^ 0 

HI 8{C^i"«t^tC, #*#:*IIIa]lf&^m 7 0 f±. Hift (Vth) -jliRl 4 A, 1 

4 Boai^B p, bn£. mmmm^7 6 n^mm* ^ i 1 ^Mt^Mo s 

*<t y70mj3mE.it. v t hi:Ui-e£>£co-c> vthic|K#i-^>o 

[0 15 23 

Ld»U Rtt (V t h) -SeiJ&l 4 A, 1 4B*IvV;M, V t hl±— 
Hi&M^^T>7°<7)m^mi±t±V t hK*K#-#1% — 5t-C** 0 iOiSKJ:*), M 
Hiat^7>'y'om*U> v CO TIR*JEOi&K#£M4, 7 n -t J* if f, o § ##14 £ &'IJ 

[01533 

(m i o^iwfi) 

m 1 9 Km-?* 7 ^-mtt-mmms&mw 8 ot±, m« (vth) -^ms&i 4 a, i 

4BcotB^BP, BNSr*»|sI|&^8 6 PwnKfflffl* ^ 1/ - ? ( V C 0 I Voltage Co 
ntrol Oscillator) 8 1 £rfl*j£-f£MO S F E T<*)&&«JEKffiv»fcfc©Tab£o - , * y f 7 
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[0154] 

:^)MOSFET©ISIE^Ii (V t h) -;£[l]i&om7J J: . A 

umm tzn-t & m^^m^^mm-^. > r n -t * <b o # #c»£ sua*-*- & 

&>%>o 

[01553 

m 1 9 ^L^lslii&fi, -®J-C& (9 , A^IE^'MO S F E TO^- F CA^I ^ 
[0 15 6] 

(ii 1 1 omtkomm) 

ni2 0(i, mi \<r>nm<nitm\z&&^mwmmmmm*^'irm$Bmx~3bz>o 

H2 OC^tJ:^:, ^*#*fftHlE&£gm 9 0(±, 13® (V t h) -teSSS 1 4 A, 1 
4 BWIU^BP, BN£ilfJtH]£&:$:#:9 6 l*|OCMO S n v 7 ? IUf& 9 1 (D^m&t L 
tfflv^^wt^^c CMOSny7^[iI8S9 lOMf ii, d i/d t =CV"C*40 

[0 1 5 7] 
[0 15 83 

im 1 2 <DMm<^mm) 

m2 mi 2(Dmmmm\^&*mwmmm® ! mw. i o o £^i-@s&[a-c&&o 

m2 1 K^-f i -9 ^2»^*ltlillf&^g 10 0l±, gffit (Vth) -snig& 1 4 A, 
1 4BO^BP, BNZmm®&*fcl 0 6l*l<7)my;f^Jffl)^vl--^ (CCCKcurren 
t control oscillator )1 01 <D J 9U<^&UMJ±t LTffl ^fz i> <Dr~&Z> 0 

±.m<7)mj&£ t & z tizx mi 2(D^m^>Mmtmu^. mmom&m&'t^^K 

[01593 

(m 1 3 (Dmm<Dwm) 

S2 2i±, mi 3 <Dmm<7>mmizfrfr2>¥mfo$km®& 1 2 0 £^i-@8&[i]-c&£o 
H12 2 Kfc-f-j: 9 gm dsn ? >x : r- h mi±<7)mti<ztt-f % fw > 

mv;f O^fbO*!^) -^[aIJf& 1 2 1 A, 12 1BK*3V*t\ PIMO S F E T 1 2 2 AS 
t>*NlMOSFET12 2B(t *iX*?tLY- V t K V 4 >^M$titv^ 0 £<7) <£ 

[0 16 03 

1 4 OHOffM) 

tc^oiaffi (vth) -sgiaKxtn d s-je0»*ift«$*7t, 

11 2 6 fc^-f^tf- F V yT, ^77^1/2 6 0i±, ^ -t'J -fc;i/SB2 6 1 ^fjcfii Lf - * 
tB^JlHJ^ 2 6 2 UtLtiJS$iiTV^ 0 
[01613 
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H/'^^r-f > -t'J -t;W§B2 6 1 tfflCiti L tfy h^<7)-r*-^ £ 

f^t^^-^-S2 6 3^MOSFETO«l±, (Vth) 

Sfc, lim L-r'-^ta^H]K2 6 2 »Ltv^#MO SFET^ifili, I d s — 

[01623 

C<7) J; -5 HI 2 6 M/yX?7r-f^2 6 0 T?tt, ^ -k)l<U2 6 1 

OJ: 9 &/ >fXv- v>>O.H:t!iEA$M&v»iaiMS -t>->-r-f y^llKfiP) 

««E«>fl<&£ra (V t h) -56l3tt*fliv», CMOSft«$tiy>fXv-y>^ 
Jfc«WE<, B.o, ^»^«:S*$*i*S£aiLr'-^tH*|gIK2 6 2I^C»±, Ids ( 

1" -/ ^Xv- ^^*«0f5£o|iJ: •) iiv^(OiflEiiC(i, Wffi (V t 
h) -«^fflv\ / >f Xv-v^^teOISJ: 6iev>«5froaf*mm»IBEfcM;, I 
ds (KW^mif) -^@K^fflv^ 0 

[0 16 3] 

El 2 7 S^l 2 8 &C7F1" 0 
02 7(2. T-'-^MtB L^lilfBOffiiti (Normalized Delay) Oi&j£#1£T?£>* 

o 

02 8(2. WiV^(Om9t"9M<OW^m (Normalized current) <£>iSJg#14-C£>& 0 
MB B (Mixed BB) t±. El 2 6 O i 5 ^ V -t 2 6 1 CPSift (Vth) — 7£0 
K*fflv>, lim L r'-?mi]mi&2 6 2 K I d s (KWV**) -^EIKSrfflv^*^ 

NBB(±, Hffi (Vth) -TEHJSS&On d s-5£@fcO»ffc* I«tE^ 
ggffc$-£&a>ofc*frg\ o^, ^mfi^MOSFET<OV-^mi±fc|eim^i: LtzW, 

[01643 

o 

D=0. 8V, Mf^H&Sfi: (Freq.) = 1 0 0 MHz<7)^#TT«iilJ^ L fc„ 

(02 7) tft<>Sfc{W0M*«5lL0^:# v^y -fcomim (02 8) £MBBmax, N 
BBmaxfcU 1 0 %-f*L£ «fc 9 & -fe^^O -7 .x Atf^ * & iSJ£B#W?&*iSv*?- y 

^« (i2 7) fc*ti*fwom«maE^/h$v^y -f<nmtm (02 8) ^mbbmi 

n, N B Bmint LTtf Lfc & OT'^So 
[0 1 6 5 J 

02 7 0jBr*3&^^S «fc 0 *««JE^IC— 5£ (NBB) <T>Wj&\Zi$ It &S3£B# 
W<a*:fc«fc*/MioiSJ: 19 fc, Htt (V t h) —fc®S&t I d s-^I^^IItL^l 
& (MBB (Mixed BB) ) Kfc If 2>mmWm<7)m*liU */htOl^/h $ < & o T£> 0 , 
m *- (i\ fiJS^ 12 5t^|:ii, _h|gft*li t f/MO^^ 7 5 % J T&HL $ *LT v> 

o 
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ttz, m2 & <Dm$kfrhfrfr& x n tc, ^mn^nm-^ (nbb) <oi§^i-£ut& 

Kift»f^«po?g»mato«^:fl[t*/Mt©|£3&*^:§ < fco-cv****, Mtt (V t h) — ^ 
@j&<h I d s — 5E@8&£?SttL£J|§£- (MBB (Mixed BB) ) tcj3tt& ±IB*^:fil t «/h 
lfioMfi> NBB^i <0 i>UBttfl 2 5V<Dt §Kgj2 7 %fiUj*S*fCV»£ 0 
[0 16 6] 

*l*llI^#:^Hui£^||te (V t h) -SelU&Stf I d s— 5£6n»£iHRS-tffc 
ffiW-WUT, — *MfcSRAM0J»KaUBLfc0l*BI2 9 K#*tfSftlB'*-So 

H2 9 tc^-r«t 7 i;«p2 9 1 tjgjM2 9 2 1 ti, ^ft^no^K^sts n 

Ktt, fg« (V t h) -5E@i&7^li$*i, 7 ^Xv- v^^Jt^^iS < . J.o % AttJTtl 
[0 16 7] 

mi 4 o^jfco^».»c*5v*rtt, Hii (v t h) -5E0i^<t i d s-fcM&zm 

[0 16 8] 

can 5<Dmm<Dj&m) 

M3 Ofi, fill 5OHJft<0^Ui3tt&^»lalK2|c#:3 0 0<7)@Kl/^7^ h Sr^W 
*^*S05g«!iHi3tt**flHgft3|s:flt3 0 0 »i, *-©igi&«J*7&««a: (4o) O^T** 

.^j t A-mxi±zti^ti<7>mt&<D&mizi±^ mm (v t h) — fem&Rzr i d s — 

[0 16 9] 

dO^U, ^WOi'J TA-D^MftW^J^^fcmJEllSgfcfi 1 ^Htt ( 
Vth) — fcm&RV I d s— 5E01^?:ISlt7t:CO-e. MOSFETtHM^Kl/r/ 

, fix^WX'JTA-DftCMO S F ETOW144tOfciotLS^ 0 

io-c, -e-n-rn^.x'; ta-d^^- MJtftoMOS feto#14&r 

Sft^tLTV^ d t «t t) „ xij TA~Dftti*tf&L^3iiE4*««fi[09!^*"Hrtlt * •) 
, miSHIlE&^#3 0 0|*]<7)MO S F ETOH1I (Vth) SOU d s 0/Rfcj-t££B£*-f- 

fc*5. ^IMRmffSlgfcfi^Wli (Vth) -JgEII&Rtfl d s-5e0^^-^^ 
[0 17 0] 

(* 1 6 (?>%m<o&m 

2oco) MOSFETP315 (V t h^v>M0S FET) , 3 16 (V t h^f&^M 

osfet) rfmmztitzmm®m*i£3 1 ow$ixtv^ 0 

[0 1 7 1 ] 

BUlSMOS FET^3 1 5, 3 1 6 fi> f ii^f/W ^^tt^l&ISI-OMO S F E T 
XMJ&ZnXte *) > MOSFET^3 1 5 Oi«Efc LT(±, V t h^^MO S F E 
T*m&ir2>tzt?><DPWMO S FETORf (Vth) -5e@J&3 1 1 Offi^ B P H £ i 
ITNiMOS F ET comm. (Vth) — 5E(Hi^3 1 2 coffin B N H?5 ? ^$ fitv^o 

MOSFETH3 1 6<7>mtiLWEt Ltli, V t h*»ftv>MOSFETtH8t 
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^/;^©PSMO S F E TOfifll (V t h) — ^IeIS& 3 1 1 <D&t) B P L is J: ^~NiM 0 
S FETOlfji (V t h) — ^IUif&3 1 2 Offi^BN L 7^1£M £ *lT 0 
[0172J 

Htt (V t h) — 7£lUi&3 11,31 2 0^E-?g|Wi, ^Sm/EtfWn^ft&MO S F 
ETff3 1 5<OV t h i:^Lf;i?3 15 a, 3 15 b^fflv^ti, MiU (V t h) - 
7Z®V&3 13,31 4<D*=.9Ult. SSlff^ePSD $tll>MOSFET^3 1 60V t 
hdt£-L/;f^3 16a, 3 1 6 b i>m ti& 0 
[0173] 

^ct)M0 S F E T^^^i-^H^g (Vth) , Ids GMliStcil L £ ^Smffilil £ frl 
[0174] 

(m 1 7 ommmm) 

^muM^^o-t-^^^it^t-^Mo s f e Tcor- h ^en 
hi 3 2 {±. ^mm^m<D-mt l-c, hhi (v t h) -^iiii®3 2 3 oamt-3 2 

2 (WAlfHIOl 7ACiS) K««fe»-WE£«iII&3 2 1 L fc-fl £^1" T 

[0 17 5] 

H«i»-*ff3EJfeigK3 2 lOAMTCIi, ?Hi^3 2 5 &ci&?n-y^£ 

2 6 OtB;fr ? n y tifiXJjZtiZ, X n C8I§nTV'4 0 
[0 17 6] 

Z.<7)?a y 9frmm& (Xl$? n -y ^Mf£@E§) 3 2 6 ^fflv^C, ^n-y^#§ 
<, *«leIK^3 2 4 Kffijfc-r y ? fc, ^^-«JE^jfe|gIK3 2 1 Kftte-TS 
[0 17 7] 

ifc. ±iEJ3i&&-SJE£&IIII&3 2 1 w««feSfc-«EES£tfeflFtttt, 13 3^^771: 

in K^flfffi $ tt £ & o -e ab * o 

[0 17 8] 

El±OflMtfc«fc ij, *ilOfitii, (V t h) -;£|51£&-??P!££;H£BHI (V 
t h) 14, *ffU^#3 2 4 [Zy-u y 9 \&J%&W*<»ftn tfftmWLft* •) ii5 < I£te1- 

h z. t tfnsm t % n x ft«at»[-c«ffl-*--s hmosfe Toi^ - ? $ ft* m 

££TW\ H««t-*JESglftlaIK3 2 1 **iittWSHH*jFLfca*, ®l&fl*)£fc f 

4*. *^*fc«^S8"CH, IMKVfiEWSE^^Mtt (V t h) -^0S-ei>^f^i:o 

fcajftS-frJU*, ±IBH« (V t h) -5E@i&<7>^i: TO^^^^i"* i «h 14 
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[0179] 

(|L8<7)1I^ISJ) 

^1 8^1<7)fi{^ HI 3 4 (a) KTF-fcfcdl^ ^«[Hi^^:#|*HCi5tt^NMMO 
SFETWiMEBNtNlMO S F E T co^i&mte V S S t OHOtaSiC B , 

mfie*«mi±B n t pimo s f e t b p t omot^sic At<Dm&^& 

^X, :OBN-BPBKSi)SKCS:#3!Bt4it Lt^4 0 
[0 18 0] 

«*0^«0*miaIK*fr-e*±, PIMS3 5 0lCN^x;^3 5 ltf ? «J&$*U 
Z<DN*y3-)V$Mi£3 5 1 ±CP ^^;UfIllc3 5 2Wm&L2tl2> 0 

Z(DN^^)^mm3 5 l±K»i, *®0f&^?r1S^i-^PMMOSFET7& ? #^L, 
PIMO SFET 3 5 3WV-^ 3 5 4 (:i±, 3>^^h*-^3 5 5 a Sr^LT, fgzigi 
mff V D D 3&*«tt JtiO^o 
[0181] 

ifc, P-)x;H^3 5 2CI4, h^-^ 3 5 5 b ^jMTSttffB P^f 

P")i;i/IJt3 5 2 ±iZfStif hfttzNMUO S F E T 3 5 6 <D V -X 3 5 9 Kf± 
, * h*-;l/3 5 5 c *4tLXmmm.tiLV S S^M$tiTV^ 0 

MC, N^^^fIJt3 5 1 tct±, a y 9 >7 h*-;U3 5 5 d Sr^LTHSSEBN^ 
ij^ti&o GI±M0SFETwy-ht*4o 
[0182] 

*flHHK^^{4 % JilfiOct 9 &PMMO S FET 3 5 3 ^NlMO S F E T 3 5 6** 
ttBMEU #MOSFET^«i*St4oO'4o 

ii#^*^IUI?&-r*{4, JifSBN-VS SHOia§iCBJ; «9 iBN-BPP^Ot^§ 
*§<&& 0 CtU4, N-Ji^lSa 5 1 i P->i^i«3 5 
ffii&<Dmmii, 7-^3 5 4 i P^^;W^it3 5 2 t t&^I" ^ flit <7) Mil <fc 0 *> ttSj^K 

o"CVSSUiO*ft**fi*>»)i:<v»fc^ BNOgEl&£ V S SOgEl&(iia3 4 (b) CO 
J: ■) iiZ Z> o 
[0183] 

*%M<nMm<r>m 3 5 Iz^i-mx-lim^Mizm-t «t -9 U> B P i v a - h L&v^j; n 
IZ, MO S FET«$tifcN')xA'il3 5 1 £: $ ftfc N ^ .xwl^it 3 5 7 iza 
y 9 >7 b*-fls3 5 5 e ^^LtMIliV S Sri s gM£$*L"Cv*£ 0 

Z\(DN<y J-)1/WM3 5 7©^i:iiP -^^;W^Iit3 5 Sm^fhtl, u>*??Y* 
-)V3 5 5 f ZfrLTBN tmWzZttrteiO , :fii:J:^fM&CC^BN-VS SHU 

©f^tc b bzmt>& 0 

[0184] 

CO idle, ^jfcO^STtt, BN-VSSlWt»ft^CB + CCt*l<45 
7t*. BN«t&L£t lOfi^ft^C ioTV S S HCC0^tt75 ? f5t>«9^i-< HI 
3 4 (c) Oi^i:, BHaffl"Ca£Mrt&*>-C, BNtVSSOlffilVn s#-^:4 I) 

z\<D^mm.ftc at. ffl.m$<7>mm% t\ m 3 5 iz^-rm wo jfeco^cosg* 

[0 18 5] 

Cco^^^CC^r- h$*-C#JftLfe— #I£HI3 6Cfto 
H3 6 KjjttJ: 5 IC *WleIK^OigK»f^HI»*><3*v»MO S F E T 3 6 1 fcSfctt 
, iWMOS FET 3 6 1 <DY- h^BNttlL, y-XH^OS^Itli, VS 

CO J: 9 tc, MO S FET 3 6 1 coy- h i&mm&*mz5-x.2>&tiL'G.l£mz&mir 
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£&*t&***k «^<b y-^cinsiiswswt, b n t v s s (D^mtmitLffl 

[0 18 6] 

Hi:, J:i)fflL<l±, B N - V S S F^TOiC B + C C^'B P - B NfWI^ 

[0187] 

1 9^1Wfi) 

mi 9<nnM<nfmte, miTmLfzmfcm.j±m^&:^*>z>Mm (vt to -^ms& 

©t-^fflMO S F E T 1 1 A<DV- F (17 A) H-^x. &m/££ — 5e t L 7tr*§ ^Oill 
(Vth) WSJK^EJ: «K ^E^ifg< ^ ±IBr- h (17 A) £Tir3£*EE*r 

[0188] 

MOSFETOH* (V t h) tt»JKfc#K*4?-*- 1 

SR-Cti, 1 7 AHSJS±#H*tLT^o^|Et^S «fc 9 K?T£*flE*#;L*o 

#ijxf£\ ID 1 Hi3V>T, ^-^fflMO S F E T 1 1 A 1 7 At;— glffi 
?r-9-x.^J#^<7)^mEEB P?>zBJ8#c#1±ti, EI3 7 (a) O *^<0«t o K&Srt ? , 17 

EI 3 7 (a) OllOi -? K*«*ifcB POfiltW^^ < 
[0 1 8 9 J 

:wi:T(:^ts;ti:J: i), @1 K£lt£*WlIISM^fl<7>£-MO S FET^SHil 
(Vth) s^-Sfcft* J:^twWft-f4lfe««£EPft#Soiaft<K^tt^itLr, 1 7 A 

®JS«SH-CfffS#MO S FETWlf (Vth) S-f %£4;t#tl4 0 
[01903 

1 7 AUiajK^WLTftO^EOnTggmS«:4-x.*/ciC)0«JEe|liHlleIKt L-Cti, 0Jx 

-t^^i^aruv^ «x.tf, s*^m«&^#»pL, *sssjii±ic^s fc, 

[0 1 9 1 J 

***o^JR-e»i, H« (Vth) -5e@J»3ft«aj£.$*Lfc*»ia»*#li, iiSiSffl, o 

1 0*««JE7& ? ftlce|lpl$tL^^-r% MO S F E TOv> > ? v a ^WflrOSfcHc «fc £ 

K*#rt^MOSFETOHf (Vth) hoh*Wm-tZ>z\tifiX*%h 0 

ZCOXntZ^ miU (Vth) <7)(£C>o#^&< &S tJ&MO S F E T<D7s4 v^>? 

mmotfh^ZiF&lj: < 133 7 (b) K^tidK, aft^Sg-fk Lt & @j§&0 

ISlf ^ o I wti^U^o T L i ? St ^ K c; 1 75 ? -e ^ o 
fcfc, ^l^iit'li, 3£««BEW3S#S**Hfll (V t h) -^HS&co^tcov^T 

2 2ora*ffi^affli-*Ltf iv>„ ttz, iwj#^iii2 2oi 2 1 pp ofcmmm^mzmt 
z*ttu£. ±mmm (v t h) -fem&<n®&t 

[0 19 23 

(H20 <Dmm<ofm) 
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[0193] 

0l;L(f, HI 3 8J±, H2"e^L7^'; 5 y ^ — g|S 1 9 A ?rli fcJtf£3K 1 3 A^<b, 1 1 

i ao±pi'; < v Ymm%tBY>(om.^^y^v~9 3 8 1 -cjtts:L^±K'; 5 y hjtte 

fi-t 3 8 4 L 11 2 AOTR'J 5 y MEitBPWi^3>;^-^ 3 8 2-CJtKL 
fcTR'J 5 y hJt$H1^3 8 5 <t^\ *«H3J»*#H*«J*£ES:tt*& 1 t £ WEEttift®!* 3 
8 3 \z\t)1rZ> H 7 K«*jft£*LTv»*o 

3^l/-? 3 8 1, 3 8 2 (i, V 5 -y * -SB 1 9 A 1*9 on 9 £fflv»T 

[0194] 

±R'J 5 y MttMS#3 8 4j&*WJE#M&EI»3 8 3 iiiUJ: 

01^3 8 3 ti, ai^-r^m^mffi^±#$^^o 

tfeW=Sr»^l±, ftl 0mVfIS<7)^M^lt Lv> 0 ±R'j $ -y 8 4 #\ fz; 

[0 19 5] 

•y 8 4**teai$*L«E»trv>-6^ntt, W;&-r*««EEtt*«ffi±Rtt 

[0196] 

-y?, 4> LSSIEBPi*, TR'J 5 y MtJiJLhKfcs £ , '1 5 y hJtM^-3 8 5 

m,i±i&%km&3 8 3 tcfsii^n, «?mffi«^ni^3 8 3 n, mtii-^m^mi±^ 

fc&o«««ETRtta*tS:5£$ft-C*3*K iO**mJETR«U3iL"rt, i/iTRU^ 
•y 1 JtfHi^- 3 8 5 #1££S*L«5»tTv> ttit»1-^>mM«JEC±*^«l±TR1i 

[0 19 73 

iilCfcl), ItlEii^ Ci^MOSFETOLl v^ff t , t&*nm«£#14, GM 
113 8 KjoV^T. &««ftB PK£tt4Jfc8^t?afe&|g6t^LfcV 5 v 9-M 

i 9 B*«x.fcjfct2«i 3 B*mmLxi> ivi t{±. ^asrt?*s 0 

[0 19 8] 
[0 19 93 

[m 1 3 ^mmm 1 ©ii*w^a8K«*^##*«@ft*ii*^ig»H-r*-5o 

[HI2 3 5 * *-ffi*«xfcJfclMB (PMOSffl) 0-^J^^1-|Hj^EIT^^o 
[HI 3 3 G I D LM&Z&W-f ZtiUXD I d s — V g s#tt^^fy'77^4o 
[H4 3 ^^*°-7#14^lfeB^i-a^^O^«l±V b s fcSeffcS-tffcfc #0 FW 

[in 5 3 ifmmm 2 ©*ife©^ffiK«a#*flcii«iaj»*««:^"riaj»H"T?**o 

[116 3 U 5 -y *Hfc*fll;LfcJt*t« (NMOSffl) O-$|£^-t|0Jj&|II-e£>£o 
[H7 3 #-9JRFtt*rKWi- %tzft<DmmS£V b s frStffcS**: % <D K W 
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[h 8 ] $p^i3^io§ici^ ^2»#^s 0 ji&^m £ tf-t m & h <> 

o 

7\ 9 7~ -4 v 9 J 4 X-7- v > ipsco v 5 a P - v a >%&%:CO?' 9 "7 "Cab 0 
[Hi 3] *%Wo*6 0|lifto^ff.jc#*^##*«|5itt««*^i-|Bi»igT** 

°[@14] *«WO#7 0||ifco^S8tc#S#»#*»|5lK««*^i-|5iKH^*a 

o 

[HI 5] *f6W<0»7<0|lifeO^tc#S^#:^«|BI^e^i3tt'S, SRAM 
[HI 6] *»WO*7<7)*tt0^a8K«a^*#*»IIIK«fllUiJ»t*, SRAM 
[HI 7] *^0*8 0*M<^^^#*^^»|5IKSeS:^-ri5IKI2I'e*>-5 
[HI 8] ^f&^0^9 0^MO^tC^^^^ISIlI^e^^1-|iIKI2IT^^ 

O 

[hi 9] *%w<Dmi o<Dmm<vfmiz&z¥mfc%m®&mwz7F-tmmmx~$> 

[H2 0] l«0^i£OB^C^^#*#:^«liIK^M^^-riHlJ^I2|-e* 
-2) o 

& o 

[H2 2] *§£w<nmi 3<omM<vmmiz%%¥mi£&m®®mw*7!i-?®mmx°$) 

o 

[H 2 3 ] H 5 X^Ltz^WMM 1 2 B ©#tt*MK3ffiW 14C&o*lt 
[H2 4] H2 St^L^NlMOSFET^ltt^^P^x^it^^fa-el) 

& o 

[125] HI •e^LfcjfcWaES 1 2 AO#tt^H^a«.6tJ^m»{LM«0#tttCfio^t 

[0 2 6] *I6^<0»1 4<0»O^»tc«*i|£?li[flc*«EI»««O--«-C*4#Jl? 
-H/y^^7r^ ;i'£^-*-|a&0-e&&o 

[127] H2 6 ow^^*- h upx?7tj )Viztetf&7*-?mthL<ommm : 

ffl<DffiniM (Normalized Delay) OiSMftti^o 

[H 2 8 ] h 2 6 nmm<D&tf- wjx* -y r i m~&v*ibfm<ofR9twsL<oifo 

Wfe (Normalized current) <*>ia£#t£"C3><&o 

[H2 9] *%w<Dmi 4 <Dmmnmmi<zi%&¥mfrmm®mmw.z s r am®&k 
[H3oj *§£w<?)mi 5<nnmnj&mzistfzmmM&*fre>M&i''(T'7 v*m 

[Bi3i] *m%<vm \ 6to&M<ofcm<nmwL*m&ffyK7fi-tm"e$>z>o 
[H3 2] *§&w<r>mi 7 onmoi&i&iTsi-ryu ? ?m-?*>z>o 

[H3 3] H3 2 0ffl»»-«EE**IIIJ»tCiJ»t*Ja««[-*ffiS£*«ptt*:^"t^9 

[03 4] *3&^<OfSl 8«*i«0!iHg«:^tISi (a) > Si*KC# 
^v^w B NOf i t V S S ^)^»^^t@ (b) , Mfi!t#CC7&***J#£-OB 
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No^mt v s s<D^m^7F-tm (c) -e&& 0 

$0 %> o 

[EI 3 6] 13 3 4^iJ55c5^CC£r- h SfiTiifiic L & e 
[0 2 0 0] 

10A, 10B, 20A, 2 OB #«#£flt@ft&fll 

30, 4 0, 50, 60, 70 #«#*«IhIISSB 

80, 90, 100, 120 ¥3MiMM*lal&3Se 

1 1 A, 2 1 A PiMO S F E T 

1 2 A, 1 2 B TtWMm 

1 3 A, 1 3 B JttfcSB 

1 4 A, 1 4 B Utt (V t h) — 5£@g& 

1 5 A, 1 5 B 

16A, 16B, 26A, 26B il ft HI 

36, 46, 56, 66, 76, 86, 96, 106 ^fSHIS&^#: 
1 7 A, 1 7 B &M<Dnf± 
1 8 A, 1 8 B *s<TV7U 
1 9 A, 1 9 B V 5 

1 1 B, 2 1 B NIMO S FET 

2 2 A, 2 2 B fcMMM 
2 3 A, 2 3 B itnU 

2 4 A, 2 4B .KP^^S (Ids) 

2 5 A, 2 5 B *=-9^WL 

3 1 'if M^ y 7 7 

4 1 * -tV 018 

4 2 NSMO S F E T 
4 3 fBUcf&lfllt^ 
4 4 If y 

4 5 7- 

5 1 S R AM0S& 

6 1 * 4 A >y$iu-mi& 

7 i mmmt^ryy' 

8 1 «atu^^- v V-9 

9 1 CMOSny'7 ^lig 

i o i wsmm-tvv-* 

1 1 1 A, 1 1 2 A l/y^ * 

1 1 IB, 1 1 2 B I'y'X? 

1 1 3 A, 1 1 4 A 3 

1 1 3 B, 1 1 4 B n y/^v- 9 

115A, 116A 'J 5 

1 2 1 A, 1 2 1 B GM- ;eHII£& 

1 2 2 A PIMO S F E T 

1 2 2 B NIMO S F E T 

1 2 3 £8Hag&2|eflE 

b n *^mi± 

B P 2£«mBE 

i n i mmxti 
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, 2 3 6 X^JmJ- 
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[HI 9] 
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[110] 



o 

CO 




CD 
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9/ 




+ temp -40°C S^llJE 
0 

---temp 125 0 C S^tgJE 
0V 

-^temp -40 °C SlgmJE 
■7*9— K 0 35V 

— tempi 25°C ^IS^JE 
/V;/^7 0.35V 
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